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Abstract of JP2000127156 
PROBLEM TO BE SOLVED: To automatically 
continuously supply a uniformly dehumidified and 
dried granular material to a next step by 
transferring a heat from a heat source 
horizontally, finely managing heating and gently 
heating the material without temperature 
unevenness with a simple intemal structure. 
SOLUTION: A dry hopper 1 of a double structure 
has a hopper body la having a thermal 
conducting heating means, and an atmosphere 
inlet 28 for introducing an atmosphere into the 
hopper. A granular rnaterial is dehumidified and 
dried in a vacuum slate while heating the material 
by the heating means. The material is discharged 
and introduced by opening the inlet 28 and then 
returning to the atmosphere state in the hopper. 
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*2./<-lrtK:ii(5Atyr. rtg|J©l9li(*ttf4©S)l«aS 

:/2 4©iffa*5|3]t;M)E{c»/cnri»-s«^cc». sj^a 
«EW*4©SPatt2Ai^{c:*cSlEE«:||-ri t,>5#)i»!2«S-c 

[ 0 0 5 5 ] H4 :^mn(Dmm^ttm<oM&^^W} 
ffbtdEwmxihi,. j&te. ±9ibitmsiimB<DmL» 

mt. m-mwnc^^>xit, m-w^=s:iibxmwmm 

5f)i-^tx^timi^tixi,>6. 

[0 05 6] )S*J, C©|IM$S§(C*^WS$^j»!^7>'^•- 

±T2i5cc^S!l3n-ci,^^.*5. 3^S!l«±. jSiiS 
tp'hoMom^'^ifi. ^thxim-fj^i^fjiiox. 

t'jtyf-i-y:^i^^icn^ctiiixti>. 
[0057] M{c> mUf^ic^tiitifMicit. iifeii 
UcM#®3. 5 4^l:tfc^3giL-C043!>»6. 

yf&ximm.m^^rj:^-iixmmx^^, @5«> 

*l6Bjo3im^©l9*iif*W4©*3g^i»iaMI^|g 
i»J5S©Wi|sfSA'''«^l'^©-t^«:S^-r«[»rfflia. 06 

tt. -e©^^3|s^sA'^*>'^:/©'>-JHIlfc»««©i¥ae*^•r 

«l»rll0> 07 ». -e©ttl419:A^^';U:/©i^-JH8ii»«l 
«©fl!l«*ll©l¥iM4^-r««»iiB0-C*4, 
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[005 8] C©06B. 05©i^-Jl')lft«ia^2 3a 
©g|5^*fi2;AL/c4>©-C. C©a6{C*jl,>-C. 
>i'2 3 bi^ti'«. *ryA-ffllISA7L2 3da©^0* 

^o)-^immLfcm^^^bx\.>i,. c<DmmK^^)\^ 

^2 3». KS:A?L2 3 f a^mitc:^v-{ 

U-h2 3f*. j:T-i^';>^^2 3 FSli- 
■C. ttf5Hi«g2 2©PHiP{ca:St/cM';l.:?'^-;^± 
flx2 3h©SW?L2 2ai-St3-li-SC<!:-C. 

mm^^) j;5(ci/fci©-c*i., 

[0 05 9] c©Mf4fiA''>vi/:?'2 3«. ;^^-<F7'u 
-h23 f*J0©Kilfig{c&^i*{i:. ir-:^ 

^^-{mXlL2 3d&tX'y'{ K:/U-F2 3 f©^ffi 

M*4fi:A^^'-'Pr^2 3?:ffliKU/ci*«:{i. 

20 [0 06 0] S6{C, c©t*s^aA'A*;l':/2 3». 

F7*u- h 2 3 f ©TSU^'-r K*1-•5^^';^•/>5--;^T 
«2 3e. C©>'-<-»l/:/^r-;^TK2 3 e(C|X»3(^tf6 
tl. F«ja5{C^|ffl4J^JiRUfc/'Cil':/ir-:^ft2 3d. C© 

/<;t':?'->--;^{*2 3 d©rt3IJK:±TBl«i{ciRifan/t± 

9i<Oiy-)\^mM2 3 b . C©S^-;U^^2 3 b *±:^rsi 
(Cf^^L/i:(,>^>'-;l'>'^;^2 3 c. '>"-'l'tS^2 3 b i 
-'<;l':/^r-;;^T«2 3 Aji/:/ir-xft2 3 d©ra© 
i/-;l'*fiS^-ri/i:feK:i9:l*6nfcO y >i^2 3 b b . 
23bc. 23bd. 2 3 b e-r^(S§nS'>-;H»il 
30 tS^2 3a«rWLXt,»SCi4#«<fc-rS, 
[006 1] COiy-JmWmZ 3 a»> 
U-h2 3 f it. asfctt. 

- h 2 3 f *iraP«M(C*,5i*{C{J. iy-)imm2 3 
b<!:v'^VU7'-5^-;^T^2 3 e. >'^•;^y^-J5^^t2 3 d© 
ra{c}^fiS3nSMaf^ffl2 3 b a{c. JnlI^IR*SI«J ii 
tf*t?. 0 6 icrj^MBXfjktJ: «C . iy-JVmm 2 3 
bi&. i^-;^>'^•*2 3 c©^^:^(c!ab-c> Tfj^ici^ 
«l3-tt-C. i^->»l/^«2 3bj!>sX7-< K7-U-h23 f 

40 - h 2 3 f ©#;«{C J: i/-^I't»fll2 3 b *Jg«-r 

- (cMo-c^sn, ttf4SA^'5-'i':/2 3©iSiXtt*5|nJ± 

[0062] @7{C^-r->-;Hlft^««». g|60i^- 

)mmmi2 3 a©gff5«^-c* 0 . ^mi>m^^-^^^ 
pii;t^4#L-c. «tsjiii4ta|-rs, c©i^ 

-i^mmmZBi' ». ±iBS'-;HBm««2 3ai 
jt-tr. ->-;I/«l»*f1»rS©K:. 2 3c 

gbOfC. >'^•*?^:©il(,^'>-;^tS^2 3b' 

50 C©i^-;l'm^2 3 b' ©;iS|J^^^v^:/^r- 
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mmtX^^)i'-:^2 3 <!:ll^Oi'-;H»«2 4 b [0068109(a). ( b ) tt. COSfWIfiftA-r 

Jl'«i3i«l^2 4a^liATt»S„ C:©M*Jff9:A>'^'>'l'-/2 7'©t!lfma*^-r«^0. 010 (a) . (h)\m 

4«. Kgfm?L2 4 h a*S:C:tyfcX^-< 5R(DWMfm>'-?;l':/©Slif^Ma*^-rifc^@t?*-:>r. 

h 2 4 h 4. XT-J/ > ^2 4 j O f;^ h >a K 2 10 -en-etl. ( a ) »^Pt«iSI. ( b ) «MIMM®t^,tl 

4 iTx^^Hs-a-T, ig«i*-^M'-i©*^>'<-gfm cti6cD0{ci-5r. mmm&}^^^:^2 

?L1 a(C|9:aU/t-'^;l'r^^r-;^±S2 4 f ©SW7L2 4 4 kOf'PfflJfil^fcoi^-c^^-r-So H 1 0©S£*Ot^f4 

f a i-C. «ai&<*l5f*45:lg«|!f->^^*- I mB^^Jl^VU, * ^^•-gfl±^?L 1 2 1 a^^Lfc^'U 

*>6StW0 (gaPU) . m^jkUc^^iC^ -m-&fn> -H2 lK:*tO-r> t^'y^^-miiilll2 lailalS© 

ctr. f&3e«ci!m©gpa%ffl±-r'5 (bjik^s) j:^ ' x^-f piipwtli 22 a**ufcX7>r h*:/u-n 2 

[0064] cmmm^<)\^^2 4it. (a) r«> t&«[i*WI4©*>-:>*t)f4@«©S.ilfta(cji 

-h24h*50©fflil[fiig{c*4ttcc. /%';u:?'^r-x ^Sn/tt*!*©!!!!!!^^^^^^/^!^*^. 
±1!it2 4 f ©fgfiljf- »/>'^-- 1 micwni>1t^i-t^2 4 f *ti«±. SfWrtfel^iKSIi^cS. 

ait7,=7^ Y-:fl'-V2Ah(0W^^m^i^~>i't 20 [ 0 0 6 9 ] COt^r, K7*U- H 2 2*B3 

■5i^-;i/tii^2 4b*iiA-c(,^.5, Lfctfi-^x. ^um mvj:^it?>t. mmmwi (b) tv. ^mnaicm 

m^^•;^:/2 4*WiKL//ci^{c«, l©m ^Sil/cgP^J/iit^. l9iK«:M*4*5$^{C#±Lri,>4g|5 

[0065] $i5(c. c©MI4Sfai>'^^l':/2 4». ». KiSl^tcHtc^-T J:!>{c. :?'U-H2 1 

-f K7'U-h2 4h©;!/-< F^-r-5A;l/7'ir-XT«2 ©* -^M'-gfUi^L 1 2 1 a iX^-T K7"U- H 22© 

4 g. C©^N*;l/^'5^->^T®2 4 g^TSPKWOm, X^-/ FgfW?Ll 2 2 a©ftaJ(Cjl5Snr, 

ffl*}^fiRb/tv^;U^-5r-xtt2 4 e. C©>'<;l':/'->--X [0070] CtiKlj^L. SfWISIft^'^"'^ 7'2 4 k*SW 

ft2 4e©|^mc±TBllii{CiRg$nfc±iB©i^-^ua /c»^tt> 09 (a) ©PiPt«;S|-C. ISliKC. t9Sf*W 
«2 4bi'>-;l'^^^y>e'2 4 c. C(Diy-~)m 30 if4©S,tft a(C^i^3nfcl!t*4©ain*5j^/!it3ni*s. 

««^';>i'2 4 c ti^'~mm2 4b^rmicm c©tijn». st3^©iijm(cjt-«r. 9fmiii»>'W7*2 

bri»Si^-Jl'A;^2 4d. i/--}lismum'}>if2 4 4 k©5feS8SB3!pe)T«CJ^fiR3tiA:*>©i&S, C©!^ 

c^>'^•;^:/'!^->^±®24 f . A;U:/'!r-xft2 4e© -C, X^-r F^U-h24h?:KCSi. gffflfflBi!j>'N*'f 

ra©i^-;l'*«^-r-5./c*(cg!l:f 6n/c0 'J (^0 7*2 4 k©5feS{C». |&ie{W^©^j:t.»S15»*^^{c#a 

fl^) ■e«fig$tl*i'-;l'K«ta^2 4a*WU-Ct>SC U. gftHfflffi)^W7'2 4krtaJ{C». StC. fiai**^»^< 

[0 06 6] C©i^--'««lll^24a«. X^-fK:?* 5» 

U-h2 4h<&^tt2#Sit. X7^K:/U [0 0 7 1 ] C©i* fe. 0 1 0 i|«li;<t 5(C. 

•;>i'2 4 ciAJl':/-{r-;^(*2 4e©|fflK:}gJiS3ti5 40 OSSR^n p*sg|S*J. Cti». J»tHffl}«jMV:?"2 4 k 

^8?^b12 4 c ate, i]nES^*sioiit?*-c> 06 i <o^c^tmv$,*)rmtrj:hr. fflii(snri,i< 

ll^tc, i'-;l/tif82 4b?r. >'-;U/^^2 4d©#^ K^-U- F 2 4 h©;^7 -Y FgPtii?L2 4 h a 

:^tc0itr. ±:&[pitc#Sti3-iir. i/";util«2 4b3>s 5»'<-iJ©Sim2 4 f a©lffl{c». »{c. tMi^tMi^ 

F:/U-F2 4h(c«|ti)5:UJ:^(CL-C(,>S. 0 *»gpm:&|Sl{ciin-Ct>SttflS<!:«CoTl»4 (09 

/c*i-jT> F^'u- F2 4h©i^«)K:J:-,t:. ^> (b). UA:dJ-5-C. i«*ji**iJ>!&<1-*Ci*it?* 

-;l'®fi|2 4b7!)5^fi-r€.Ci*i«c<. J/-;l/tS«2 4 -S. 

b©t/-;n4*ij: <o micm-oxm^ti. mmta^^ [00721011 :tim<Dmmmonmm^-^)\'^ 

^i':^2 4©it^tt36Jifii±-r*, <Dif:^hmuLmmi7jk-rsm-mmvs>i>, c 

[0 06 7] C©^vti|s^gf^a>'^•J^:^24{Ctt. 3P)CC, :^ ©01 1 <t08?:fflC»T. C©3^X FiratfLtS^JCOl,* 
K7*U-F24h©X^^ Fgfa?L2 4ha©gfta 50 -CSi^^TS. C©0 1 1 08©«if4efW/'«>'U:/2 4 
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[0073] C©t*i^gfm>'^VU:^2 4©-'<;l':''ir-;^r [0079] Umt, O hgAO«^{C. ^mt- 

«2 4 «{c«. KT'u- h 2 4 h36ipapt*^©i - 1 tj:t'icmmLfcmL»iimu. mo^nmrn^^Ji^zf 

^(c. •^©Nf©;^^'^ KgftH?L2 4h a*B«5tfJ:^«:>Pf 2 4©TSI5K:^we.*a/tFl/>PJ:0ifWtri,»/c, t 
f^Lxm<.ihtitc-n<oif:^\-mitbWm2 4saii:m 10 d^U. c©J:5^cfigW{cffi(,*i»9f-c©laliRf»». f'P 

^ri»-5. x^-f F7'u-h2 4h*«igpt»ais©it{c isi^^*«jtea^c*>©t&o . «#*«astiTi»tfc©-c 

@8^fcSi?9Uc<fc5(c. '>-;HSfll24btt, ;^ -ect?. C©4:^!5ctt«^^t)'^tiafll*«i^SC 

F 2 4 h ©±iiK:tt. gfWiJ^c i-*>6©l&fii(*M [ 0 0 8 0 ] 0 1 4 *l6B^©j|MJ^)S©f»«iiWf4 

f2f©^^>^ F)&5. mucrsc i*!**. i < {c. c©yx ©x^siiijii^i^siasj^a©^^;^ nii4x«^«%:iT^-r 

m2 4btlimMiUXi^-)\^t^^m^icmr>ftttVi> -l©S^^«S:©±gi5*^^'-8*IXD^^Lr. IgjS^i^-:;^- 

[0074] -ec-e. X^-^ F7'U-F2 4hWI(4^ C©«^. ^3^^^3 0<i:^J^^3 4=&aSf'P 
SSCitK:. ix-Jl'ti«t2 4b*iS/->il'©A:a>{C±ga*4 20 Sfc. ^?«S^3 4©!R?|«iJ©-:fr{c;>Cie-C*-5« 

;l'7'©'^-;Utt4|Sl±S-l!-T(,i^. [0 08 1 ] CCct^JC-rSi. ?f»^©|giS* >'■>'- 

[ 0 0 7 5 ] s 1 2 *%i«©^)ifeff$sg©t3^<*w*4©* 1 \H<o¥7. V m^-y ■Din 3 2 KiR^ifiUL. i^sm 

ctiJ: 0 . WI»^iK0*fflt»/fciJiW{c*ji,»r [0082] 

». 02{cs^L'/'cs^ia{i:*tLr. taa-r^*©i?^5:9ft [^ib©5^*] isjj^^ Hcieis©i!3«if*wf4©x?^a 

[ 0 0 7 6 1 c mmma, tiPmmis 2 2 ao^iesi utc&sicim^m (m^m) mm ctifix^. 

-t^ y 1 *i6l9*Si<*M*4'£^rgfm t/t©%K:> y X |gi®t> ^>'-rtS|J«. ±T©-:^l^/cW{Cf*OYcf±^il 
>'U2 l*>6ttif4»mg2 2'^©lfSg^il»fL. S;^c> /cW<!:l,»'5fS¥^d:1t3g<!:^j:»). */c. t- F/^•-<7•AJ:i' 
^4^S:A^^•;^7'2 3 <tMf4gf^H^^•>l^^2 4*iajRt/. '>:x ^fflt^r. m<D^m:^[^t)i7iiW-:^{^rj:(ox, mtf>i.>mf^ 

t^i|£HS^fflfa3i:?'a7-3 0*^6©jilil*ifg^'^ tS. 3sfc. JSRGaiKJ:*). M&J^'yi'J:<. »b<tm 

1 ^(omf^^titc^i^^mmt^.k'yizm*)^^ xt%. 

X. mmmmm-:^u7-3 o mm^, ( o o 8 3 ] ss/t. 9^fm^niWLmc(Dx, nmm 
*mmmm2ifih. ?as*f^<-i*aiaur. ttc ao mmxh. ma.. ^(DM^m&mmux. t^mm 

Ji-m(csjcffi3n5J;^K-r-5fe©r*s, m. ^^rsci^i-cts, fS3}?JS2{ctBi8©i»«i[<* 

[0077 ] c©<fc^^j:?^ip<S^*fc^W;rc©»> ffi^ «f4©*^^eilbliKI^^$|g©ctn«> 1 

©inis^si ( 1 30-c~i 40"c) (Dttxit. i^i&i^ on^icm^. +f ')7tf:^m^^mi>^xi,>6<ox. if 

tti4©D y hm^<otcA(Dp^mnnifiv^-r. am©* tiA:t9«i(*tm©i*s*i^«.>A:igj!iJf> i. ^■!-i^©ii 

* rsifg L r 43 < i . ?#*ii{cii#ra*i*i*5 o > o f §^ »^«s©igifssa©+ + r ;</xa-c> *9iK{*©i^s 

ics-rmmi)iM^')M^ i>i)^fbx$>i>, coi-^^i^^ i^jti^^-c*. ii»^^«©i!i+<ssa©i^®*!i:.5<!:-r 

3^m<oi%mmiimtLxtcifi. 2o~3o^s® s&«ftfi*?«6rci*irt. $gg©/J^s!^b^>sln 

n/t. 50 [0 0 8 4] 3€){c. +i''JT^x%JBiJ5:^>©K:S:)£ 



[0085] if*s4 icmm<onn.»mmM^^^m 
m!m^mmmicj:m. mnoMKo^micm^. ± lo 

LSU. 1 

mm(ommmm] la 

[0 1 ] ^moiBummm^mmmf^Mn.^ 1 2 

SB<D-{^©ie«* 4^ L . ( a ) »^&©¥ffi 20 1 4 

0> (b) «-e©«J»rffi@ 2 

[02] ^^mommmmmnmnoM^^wm 2 2 

^i^sigjaigs©^ft«i)!S«r^-r5K«a 2 3 

[03] 7^m(maiim(Dmn.mn(oM^mm 2 4 

msi£jaiJia©*<*wis*/T^L/> ( a ) »-e<i!>-aiJ 2 4 r 

ufciEffis. ( b ) it^mmm 2 4 h a 

[04] :^mm^mm<DM^^mmmm^m 2 4k 

[05] *l6^©JI*feJf$.^©t9iefWf4©«^iCg«ia 2 8 

Ml^a^jg«g©^^^^^^^:A^^•>'^:/©~^f!l>&s^•r«^BriB0 30 29 

[06] :^m(Dm&Bm<o^mm.^^)\^-:f<Diy'-)m 3 

#jai^©»iNI^^t-«{KrB0 3 a 

[0 7 ] *^??©ttl4SA^-«Jl' >^©i^-;HBi«ai«©fi!! 6 

m(omminktimmm e i 

[08] *^gS©IIJ6J^^©t9f4iWf4©A^^il»at 8 2 

asi*S«*l^©«i|4SFtH-'^^l'::^©-«^«:n^-r«l»rffl0* 8 
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* [0 9 ] ( a ) . ( b ) «*^l^©llteJf^SI©tt?4Sfa 
jl':/©gtmffiBl!)^< ^ >^©ll){'PJ!Sa*jj^^«ll^0 

[010] ( a ) . ( b ) itmm>mmm^'i)\^-:^<om 
[011] ^mM<Dmm}m<D^nmw^ff^-:f<oii(:^ y 

[013] *^HJ©3ISI?g*l©t9ef*W4©«3^iee» 
[014] :$:||i!Q©llfl0^jtl©)^«i[(4:^f4©IIS^ift 

[015] m^om^minon^mmsmm 
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